Abstract-The H2020 project CLONETS (www.clonets.eu) is a coordination and support action started in January 2017, and it aims at accelerating the take-up of the fibre link technology by indus-try, research and society. One of the main target is to prepare the deployment of a permanent pan-European fibre network, providing high performance clock services to European re-search, and supporting wider services to industry and society. We report an update of the project.
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I. INTRODUCTION
Time and frequency transfer based on optical fibre links techniques have demonstrated excel-lent performances. They are a key technology for very demanding application in metrology and science, e.g. optical clock comparisons, and also for applications in industry and society. They are complementary and/or alternative to radio-and satellite-based transfer.
The -H2020 project CLONETS (www.clonets.eu) brings together National Metrology Institutes (NMIs), academic research groups, National Research and Education Network providers (NRENs), an internet exchange and small and medium-sized high-technology companies.
The main objectives include collecting information on needs, studying industrial and societal applications, defining strategies to support future work, training, focusing on contractual aspects.
Here, we present the advances on the different objectives. In particular, we describe (i) the first outcomes from a survey of needs and applications for time and frequency transfer over optical fibre, aimed at research infrastructures (ii) the presentation of a university master program (post-graduate level) and the short training courses. The survey activity will allow a better decision process about the future infrastructure. The training activity is intended to gain new competences useful for optical T/F metrology over fibre and to offer to scientists, metrologists, industry, society and research the opportunity of focusing on needs and possibilities presently available.
II. HIGH PRECISION T/F NEEDS OF RESEARCH
INFRASTRUCTURESE
The availability of high performance time & frequency (T/F) signals is at the very heart of research activities in fundamental physics, such as high-resolution spectroscopy, special and general relativity, the search for temporal variations of fundamental constants and quantum optics. Additionally, it will have a strong impact on a wide range of applied sciences, such as geodesy (chronometric levelling), Very Long Baseline Interferometry (VLBI) and laser ranging. The industrial applications of high performance T/F signals are not limited to telecommunication (i.e. the supervision of the next generation of mobile networks), but will also include applications such as high-speed trading, synchronisation in smart grids and the augmentation of existing techniques of the Global Navigation Satellite Systems (GNSS) such as Global Positioning System (GPS), or Galileo. In the future, high performance T/F signals derived from ultra-stable lasers or optical clocks will play a similarly important role in the development of novel applications and fundamental research as low noise RFoscillators and primary Cs clocks have done over the last decades.
Today's best optical clocks can reach an estimated systematic fractional frequency uncertainty at the level of a few 10-18 ( [1] [2] [3] ). Satellite-based frequency comparison techniques offer world-wide coverage, but lack the performance required for optical clock comparisons (e.g. [4] Although an optical fibre frequency transfer is capable of reaching a stability and an accuracy in the 10 -19 to 10 -20 range [11, 12] , the fibre-based frequency transfer capabilities in Europe have not yet advanced towards the development of a sustainable, universal tool for T/F metrology for Europe. Creating a T/F infrastructure benefitting European society, the main issues hampering this development need to be addressed. Firstly, there is neither a reliable data base describing the T/F transfer techniques currently being used or evaluated by Research Infrastructures (RIs) nor is there a clear understanding of the current and future needs of such RIs for precise and accurate T/F transfers. Secondly, the capability and the benefits of fibre based T/F services are largely unknown to the user community and thirdly, the capacity for the integration of an T/F transfer in existing networks provided e.g. by National Research and Education Network (NRENs) is up to now unexplored.
This deliverable focuses on the needs of RIs for a high precision T/F transfer, whereby high precision refers to performances superior to those provided by standard Precision Time Protocol (PTP), e.g currently served by H-masers, Rb clocks or GNSS. The report is based on data collected through a survey of RIs, which previously had been identified as relevant..
A. Relevant Research Infrastructures
Relevant RIs in the context of this deliverable are institutes and organizations, which have timing needs in excess of standard PTP, H-masers or GNSS based services. They include National Metrology Institutes (NMIs), university based research groups in the field of quantum optics, research organizations (e.g. academies of science, the Max-Planck Society and the Fraunhofer Gesellschaft) and certain pertinent consortia interested in sharing T/F transfer technology (e.g. the ACES consortium, the Geodetic Observatory Wettzell and the International Association of Geodesy). In total, 52 RIs deemed as representative of the institutes and organizations having high precision timing needs were identified and contacted for the survey by means of an electronic questionnaire. Among these 52 RIs are 17 NMIs with the remaining 35 RIs being classified as non-NMIs. Previously established contacts to the relevant RIs were exploited to ensure an adequate response to the survey. Overall, 37 RIs (11 NMIs and 26 non-NMIs) responded to the survey, which is sufficient to obtain a general overview of the T/Fneeds of RIs. Fig.1-4 show some relevant information on the RI interviewed for the survey.
The RIs that participated in the survey are located throughout Europe with responses coming from a wide range of different countries (Figure 1 ). There is a relatively large participation in France and the Czech Republic. The NRENs in these countries are very active in the field Time & Frequency distribution potentially leading to a greater awareness of the topic. 
B. Results from the Survey
The results of the survey are described in the Fig. 4 to 9 . In general, the survey has revealed that applications requiring highest-performance frequency accuracy and instability prevail upon those requiring precise timing. As of today, receiving time is still based on satellite techniques. However, the most demanding timing applications already require an instability that can only be met by dissemination through optical fibres. Among the respondents there seems to be a clear view and ranking of the importance of traceability to the SI, the availability of T/Fsignals at a remote location, the resilience of such signals and issues related to security. The availability of a fibre based T/Fservice is considered as of highest importance for UTC labs as well as for non-UTC labs. While traceability is considered important (especially by UTC(k) labs), it is not regarded as particularly problematic by non-UTC labs. Considering that availability is rated highest, it is clear that resilience attracted significantly more consideration than security. Overall, the results of the survey support the CLONETS consortium's current understanding of the relevance of high precision T/F reference signals for RIs. The communities that believe to benefit most from a fibre based T/F service are -as expectedradio-astronomy, geodesy, accelerator-and spectroscopylaboratories, calibration laboratories and potentially space agencies. There is a growing awareness of the potential of a fibre-based T/F service and at the same time an increasing need for better performance than currently available via satellite based technology. The survey intended to identify the current and future needs of such research infrastructures for precise and accurate T/F transfer. We received an adequate number of responses to consider the outcome of the survey as a representative spectrum of the high precision T/F needs of European RIs. Together with the outcome of a survey performed in WP3 addressing the needs of European industry we will be able to shape a future time and frequency service that covers the needs of science, industry and society. 
III. A SECOND LEVEL MASTER PROGRAMME
A. Motivations
CLONETS organizes a second level master with the Politecnico of Turin, "Photonics for Data Networks and Metrology". Data traffic will experience a dramatic growth over the next years driven by 5G access, high-definition video, virtual and augmented-reality contents, and the considerable growth in cloud services due to Big Data Exchange. Photonic data networks will be required to be more and more pervasive and elastic, to supporting the paradigm of Internet of Thing and to enabling Industry 4.0. Besides data transport, photonic networks will also distribute time and frequency (T/F) standards for research and industry, enabling orders of magnitude performance improvements with respect to satellite systems, over continental geographical areas. The list of institutions supporting the initiative testifies the need for a vertical multidisciplinary knowledge, from the transmission layer up to the IP layer, and training such new professional figures is indeed the mission of the 2nd level Specializing Master's Programme. Number of nomination required frequency accuracy
The Programme will offer theoretical and practical lecturing, hand-on experiences and a final internship in European industrial and/or research environments.
The purpose of the Programme is to give multidisciplinary knowledge and competence on photonics transmission and networking as well as on fundamentals of metrology and of time reference distribution on telecommunications infrastructure based on optical fiber transmission. The Programme is aimed at students with different backgrounds: graduated in the ICT field and graduated from schools of Physics and Metrology, and will train hybrid professional figures who will be able to design and manage state-of-the-art photonic networks to support the everincreasing IP traffic demands well as to distribute time references from and among metrology centers.
The 2nd level Specializing Master is a full time Programme of one academic year duration for a total of 69 European Credits Transfer System; it will start in September 2018 and will end in November 2019.
Lectures will be held in English at Politecnico di Torino premises -starting in September 2018 and ending in June 2019.
Lectures include classroom activities with academic and corporate teaching staff.
The internship period will start in July/August 2019 and will end in October/November 2019. 
